Molecular, kinetic, thermodynamic, and structural analyses of Mycobacterium tuberculosis hisD-encoded metal-dependent dimeric histidinol dehydrogenase (EC 1.1.1.23).
The emergence of drug-resistant strains of Mycobacterium tuberculosis, the major causative agent of tuberculosis (TB), and the deadly HIV-TB co-infection have led to an urgent need for the development of new anti-TB drugs. The histidine biosynthetic pathway is present in bacteria, archaebacteria, lower eukaryotes and plants, but is absent in mammals. Disruption of the hisD gene has been shown to be essential for M. tuberculosis survival. Here we present cloning, expression and purification of recombinant hisD-encoded histidinol dehydrogenase (MtHisD). N-terminal amino acid sequencing and electrospray ionization mass spectrometry analyses confirmed the identity of homogeneous MtHisD. Analytical gel filtration, metal requirement analysis, steady-state kinetics and isothermal titration calorimetry data showed that homodimeric MtHisD is a metalloprotein that follows a Bi Uni Uni Bi Ping-Pong mechanism. pH-rate profiles and a three-dimensional model of MtHisD allowed proposal of amino acid residues involved in either catalysis or substrate(s) binding.